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Deployment 

MCoRDS •  Ice Thickness 
•  Bed Characteristics 
•  Bed Imaging 
•  Internal Layering 

195 MHz (30 MHz) • DC-8 
•  P-3 
•  Twin Otter 

•  Fall 2009 (DC-8) 
•  Spring 2010 (DC-8 and P-3) 

Accumulation •  Internal Layering 750 MHz (300 MHz) •  P-3 
•  Twin Otter 

•  Spring 2010 (P-3) 

Snow Radar •  Snow Cover 
•  Internal Layering 
•  Topography 

4.5 MHz (4 MHz) • DC-8 
•  P-3 

•  Spring 2009 (P-3) 
•  Fall 2009 (DC-8) 
•  Spring 2010 (DC-8 and P-3) 

Ku-Band •  Snow Cover 
•  Topography 

14 MHz (4 MHz) • DC-8 
•  P-3 
•  Twin Otter 

•  Fall 2009 (DC-8) 
•  Spring 2010 (DC-8 and P-3) 

TIDSOR •  Ice Thickness 13.5 MHz (1 MHz) •  Surface • N/A 
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Presentations 
•  Snow and Ku-Band Status and Results 
•  MCoRDS Status and Results 
•  MCoRDS Processing 
•  FMCW Processing 
•  MCoRDS Tomography Results 
•  Dual-Frequency HF Radar Sounder 
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Snow and Ku-band Radars 

Operation Ice Bridge: 06/29/10 
Ben Panzer, Aqsa Patel, Reid Crowe, and Carl 

Leuschen 





Snow Radar description 



Ku-band altimeter description 



Data collected: Greenland 2009 
•  18 hours processing time, 6 seconds/file 



Data collected: Greenland 2009 



Data collected: Antarctica 2009 
•  12 hours processing time, 5 seconds/file 



Data collected: Antarctica 2009 



Processing 
•  Both radars follow the same processing 

routine 
•  Subtract the fast-time mean 
•  Coherent integration 
•  Hanning window data in fast-time 
•  Fast Fourier Transform  
•  Altitude correction 
•  Incoherent integration 



Greenland 2009 sea ice images 



Greenland 2009 ice sheet 



Antarctica 2009 sea ice images 
Snow Radar Ku-band Radar 



Antarctica 2009 land ice images 
Snow Radar Ku-band Radar 



Greenland 2010 prelim results 
Snow Radar Ku-band Radar 



Current limitations 
•  Transmit/Receive Antenna Isolation (DC-8) 

– Limits transmit power of radar to avoid receiver 
saturation 
•  Limits altitude or depth of penetration due to 

degradation of signal-to-noise ratio 

– Coherent noise raises the noise floor of the 
radar 



Desired improvements 
•  Re-location of antennas to DC-8 wing 

roots 
– Provides better isolation 
– Allows for higher altitude/deeper penetration 

•  Reconfiguration of P-3 Snow Radar to 
multi-channel system 



Future processing 
•  Implementation of the CReSIS Automatic Thickness Estimator 

(CRATE) 
–  Interface picking – sea ice, Layer picking – land ice 

•  Implemention of Multiple Signal Classification (MuSiC) 
algorithm  
–  Pseudo-spectrum estimation for interface/layer picking 


